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Abstract
Title of Dissertation: INVESTIGATING THE IMPLEMENTATION OF THE
OCCUPATIONAL SAFETY AND HEALTH MANAGEMENT SYSTEM IN
THE SCOPE OF SHIP CONSTRUCTION AND REPAIR YARDS IN
AZERBAIJAN COMPATIBLE WITH ISO 45001.
Degree:

Master of Science

The Occupational Safety and Health (OSH) system is the paramount remedy to
conserve the health and safety of all involved personnel in each one of the companies.
The International Organization for Standardization is an international organization that
has many a standard, including one for occupational safety and health that is ISO
45001 which aids companies in maintaining and ameliorating their OSH systems on a
sustained basis.
As part of the maritime sector, shipyards are one of the heavy industries spheres in the
world. One of the first things that comes to mind when thinking of shipbuilding is
safety in which with multi-diverse risky operations and delicacy-required work types
the shipyards must constantly be point of control in due to safety concerns of workers.
Therefore, appropriately implementation of the ISO 45001 is essential by the reason
of maintenance the OSH system in the shipyard and suppressing detrimental
circumstances and unpleasant repercussions.
In Azerbaijan, the shipyards are not licensed yet by this international standard.
Furthermore, some new suggested approaches to the OSH systems have also not been
integrated into the existing OSH system of these shipyards. From point of this view,
this research was purposed to investigate the implementation of OSH systems in
Azerbaijan shipyards for identifying the gaps, and sufficiency of the existing system
and making recommendations for enhancing the system and illuminating the
possibility of acquiring an international license.
In the research methodology of the study, two various interviews and survey
questionnaires were carried out in the shipyards of Azerbaijan for obtaining the aims
of the research. The analysis of the survey questionnaire was conducted by using SPSS
statistical software by applying Cronbach alpha and normality tests, and factor,
regression, and correlation analyses including the frequency analysis method. The
inferences of the analysis were discussed by comparing them with ISO 45001 demands
to ascertain deficiencies and make concrete and smooth recommendations.
Eventually, gleaned from the findings of the research, recommendations were made to
help to improve the existing OSH system in shipyards and make it to a level that having
a possibility of obtaining a license from ISO.
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CHAPTER 1: INTRODUCTION
1.1. Background
In common, the ship is a complex engineering arrangement that has the
capability of sailing. Without having this wonderful transportation vehicle, it would
nearly not be conceivable to trade or export and import procedures. Regarding the
advancement in worldwide shipping, the number of ships which are built is growing
up and considering all ships frequently got to be repaired it would be way better for
the noteworthiness of shipbuilding and repair yards (Pulli et al., 2013). In these sorts
of production lines, different sorts and sizes of ships are built and repaired which is
happened to the dynamic part of humans, equipment, and instruments (Pulli et al.,
2013). That's to say, the combination of these three components in delicate generation
yards is the herald of perils, unsafe operations, and obnoxious repercussions. In this
manner, the Occupational Safety and Health (OSH) system in shipbuilding and repair
yards ought to continuously be at the center of consideration, be explored and moved
forward as a delicate subject due to potential dangers to human life, environment, and
infrastructure of the shipyard.
OSH management system is called an essential area of the risk management
policy of a company additionally, applying this system to the company gives it to have
the capability of securing its workers and other people who are beneath its control, and
being in with lawful requests and helping its persistent improvement (Celebi et al.,
2010). OSH is a comprehensive sphere of health, safety, and welfare that has the
objective of giving a secure, steady, and motivating working environment (Companion
& Kohn, 2018a).
In arrange to move forward work conditions, after its foundation, the
International Labour Organization (ILO) has acknowledged 204 recommendations and
189 conventions (ILO, 2016). All of these ascertain the requirements of OSH as a prior
fundamental point in respect of minimizing the event of casualties and mishaps in work
environments. Besides, it seeks to guarantee better protection for production workers
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from menaces that may arise from inexpedient workplaces (ILO, 2016). In expansion,
the ILO has distributed rules with respect to the OSH management system ILO-OSH
2001 which deals with securing workers, moving forward their health status, and
acquiring superior safety and wellbeing levels in the work environment by certain
commitments of the tripartite constituents (ILO, 2016).
As reported by the International Labor Office, roughly every 15 seconds a
worker loses their life due to a disease or work-related accident, as well as 153
workers, undergo a work-related accident (Darabont et al., 2017). In this respect, the
International Organization for Standardization (ISO) incorporates universal
benchmarks, and one of these is ISO 45001 to bargain with work-related safety and
health figure. The major function of the standard of ISO 45001 comprises serving as a
supportive instrument for giving an opportunity to an organization to improve its
work-related safety and health capacity in a dynamic way, notwithstanding the
character, type, and size of the organization (Darabont et al., 2017). On the other hand,
it is not sufficient merely to adhere to the prerequisites of the standard. Precisely, in
arrange to successfully actualize the standard, it is additionally requested to have
abundant corresponding knowledge and to sufficiently be in line with legitimate
demands and, moved forward with risk assessment and robust safety culture within the
organization (Morgado et al., 2019).
This research encompasses shipbuilding and repair yards in Azerbaijan. There
are shipbuilding and repair yards that play a vigorous role in the economy of
Azerbaijan through engaging in the production and renovation of miscellaneous types
of internal and border countries' (Caspian beach states) ships. These shipbuilding and
repair yards are enacted beneath the aegis of the "Azerbaijan Caspian Shipping" CJSC
(ASCO) which is the state company of the Azerbaijan Republic (ASCO, 2022). In
terms of OSH, management in this area is directed in agreement with the laws of the
Republic of Azerbaijan and the inner measures of the ASCO (ASCO, 2016).
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1.2. Problem statement
The safety and health of their employees have been neglected by many
employers in the past (Lund & Marriott, 2011). With respect to not having adequate
satisfactory safety and health measures in the work environment, numerous employees
endured health issues and wounds by the reason of work danger (Cudjoe, 2011).
Manpower gratification is influenced by the negative effect of OSH. In other words,
having an ineffective OSH system negatively impacts employees' physical and
psychological capabilities (i.e., fatigue, stress), thereby compromising their safety and
health (Akamangwa, 2016). Many researchers pointed out that a conspicuous number
of safety-based accidents and ills at work are attributable to a paucity of regulatory
oversight and abortive management of OSH in the sector of maritime (Smith et al.,
2015).
Albeit, in many a shipyard the system of OSH management is exerted, issues in
the matter of human safety are every so often turning out (Barlas & Izci, 2018). To be
more precise, some repercussions such as fire, human injury or sometimes even death
are the most frequently encountered shipyard problems (Barlas & Izci, 2018). In other
words, hot works such as steel cutting and welding, detrimental emissions from
computer numerical control machines (CNC), oxyfuel cutters and welding electrodes,
falls from height, suffocation in confined areas in constructing or repairing ships,
inhalation on the strength of smoke or paint smell, machinery or equipment fallacies
which may be an endangerment for human life are important challenges as to ship
construction and repair yards (Hossain et al., 2016). Considering the variety of
numerous sensitive and delicate works, in respect of safety, according to the statistics
compared to other industry workers shipbuilders have more sensitivity toward injuries
(BLS, 2017). Over and above that, conforming to the Health and Safety Executive
(HSE) of United Kingdom, for shipyards many of the total accidents every year are
regarded as lifting and moving of goods, slips, trips, and falls and roughly 10-15% of
incidents are machinery-related (HSE, 2022).
In any case, whether as regards non-conformity with the execution methods of
OSH guidelines or laborer carelessness, unsavory safety cases in shipyards of
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Azerbaijan are from time to time happening. Safety-related 4 occurrences have
happened in ship repairing yards of ASCO in 2014 and one, woefully, consequences
in a fatality (ASCO, 2016). In total, 13 personnel of the company incurred safetyrelated injuries between the years 2017 and 2019 (ASCO, 2020). In add up, as reported
by the ASCO between 2020-2021 the total number of safety-related injuries was 11
(ASCO, 2022).
In Azerbaijan, the OSH system as a substantial delicate mission is regularly at
the centre of attention by the directorate of the ship building and repair yards including
top management staff of the ASCO (ASCO, 2016). Nevertheless, drawbacks in the
implementation of the available OSH procedures remains indefinite as long as it is not
thoroughly investigated. Therefore, the purpose of this research is to investigate the
implementation of the OSH procedures in shipbuilding and repair yards of Azerbaijan,
perceiving the vital significance of health and safety issues for the shipyard industry
and its workers. Essentially, by doing this investigation it is aiming to deliver
recommendations in understanding the findings of the investigation with respect to
deficiencies which can moreover deliver an opportunity to induce a license from ISO
45001.
In order to achieve the aim of the research, the study moves forward in respect
of the three objectives. The first objective is to identify the gaps in the implementation
of procedures of the OSH system in the shipbuilding and repair yards. Secondly, it is
aimed to explore the sufficiency of the existing OSH system of shipbuilding and repair
yards in Azerbaijan to define to what extent it is enough. Finally, based on findings
regarding health and safety issues, it is purposed to make possible recommendations
for the improvement of the current OSH system.
Therefore, to conduct the study, the research aimed to address the following
questions:


What are the gaps in the implementation of the OSH procedures in shipbuilding
and repair yards?



To what extent is satisfactory of the implemented existing OSH system for
shipbuilding and repair yards of Azerbaijan?
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What potential OSH-related actions can be applied for developing health and
safety issues in shipbuilding and repair yards?

1.3. Significance of the study
The reputed benefit of the research is the hope of contributing to the institutional,
personnel and academic sphere along with future research.
As an additional source of scholarly knowledge, this research can be of benefit
to everyone who is engaging in academic research. It is expected that it can besides
ensure supplementary information for future researchers in respect of enhancing their
knowledge. Moreover, the research may have the advantage such as being used as a
reference by all researchers and particularly researchers who have an intention to
conduct research regarding the safety of shipyards because there is not much research
has been conducted in this area, especially in the country of Azerbaijan. Furthermore,
based on the outcome of the research it can indirectly influence the enhancement of
the safety at the shipyard by coming up with recommendations.
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CHAPTER 2: LITERATURE REVIEW
2.1. Introduction
The literature review was implemented with the aim of increasing the
comprehensively perceiving of the research in order to acquire clear information and
aimed objectives.
In this chapter, the general overview, and the importance of OSH and shipyard
OSH applications were discussed. Afterwards, legal framework, ISO 45001 and
shipyard incidents as regards occupational safety issues, existing implemented and
new developed OSH approaches regarding shipyard safety systems were discussed.
Finally, the issue of safety at Azerbaijan shipyards and the significance of the
investigation of the available OSH implementation were discussed.

2.2. Overview of OSH
Primarily, occupational health and safety encompass all sections of industry, as
well as traditional industries, business and information technology institutions,
universities, schools, care homes and offices (Hughes & Ferrett, 2020). Taken as a
whole, occupational health and safety (OSH) are applicable to the entire subdivisions
of production such as trade, and business comprising old-fashioned activities,
companies that are dealing with information technology, the National Health Service,
maintenance institutions, schools, universities, accommodations of vacation, and
workplaces. All facets of employment are affected by occupational health and safety
(Hughes & Ferrett, 2020). A single competent manager can oversee health and safety
in a low-hazard organization. Plenty of various consultants, for example, engineers
(electrical, mechanical, and civil), lawyers, medical doctors and nurses, instructors,
work developers, and superintendents, might be necessitated in a high-hazard
manufacturing plant to assist the qualified health and safety practitioner in
safeguarding that the establishment's health and safety standards are met (Hughes &
Ferrett, 2020).
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Corporate liability is a broad word that brings up a variety of challenges in the
twenty-first-century workplace. It encompasses the impact of a company's operations
on the environment, privileges of humans, and Third-World scarcity (Beriha, 2012).
Workplace health and safety is an essential business duty concern. Corporate
requirements are defined in several ways. Nevertheless, it generally states how
businesses achieve their basic operations to supplement public, conservational, and
financial assessment to have a decent, long-term encouragement on both the social
order and the industry. This notion is mentioned by standings like "corporate social
responsibility", "socially responsible business," and "corporate citizenship" (Hughes
& Ferrett, 2010).
OSH's objective is to guarantee that workplace possibilities to workers' wellbeing and safety are efficiently managed. In line with the corporate duty, it means
attempting to persuade productions to:
•

To reduce injuries and illness, and strengthen health and safety management

procedures
•

To determine the actual health and safety problems comprehensively

•

To visibly report about health and safety issues of the organization considering

safety-regarded aims and objectives of the organization (Hughes & Ferrett, 2015).
The OSH have confidence in that excellent health and safety management is
critical to worker health; plays a role in improving businesses' statuses and backing
them in accomplishing high-performance groups, and is economically valuable to
administrations.

2.2.1. Importance of OSH
Because of the large number of individuals hired, construction production is
by far the most vital sector in the globe. Since the human supply is further appreciated
the benefit of each institute in the domain, showing respectable precaution of it ought
to be the mission and key accountability of every company's frontrunners; on the other
hand, the great number of managers, in order to profit an organization and disregard
the reputation of their workers' production, provide too much thoughtfulness to it. In
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the years 2004-2005, for instance, the Mexican Social Security Institute documented
more than 30,000 damages affecting construction workers throughout the country
(Zepeda Quintana et al., 2015). This demonstrates that workplace accidents are a huge
social and economic question in the construction industry. The frequency of accidents
would grow in tandem with the rise in mechanization in nations, affecting the value of
the lifecycle of staff who are dealing with the construction in a straight line.
Furthermore, the scarcity of industry-specific legislation and guidelines encourages
construction-related mishaps to become increasingly widespread. This emphasizes the
need of incorporating OSH strategies and agendas into building tasks to inhibit,
mitigate, or eliminate work-related dangers for the duration of construction (Zepeda
Quintana et al., 2015).
The use of an OSH management system in a firm obtains several advantages for
both the organization and its personnel. Some of the benefits for businesses seem to
be the misfortunes are prohibited and diminished, saving money in unintended budgets
like maintenance of wellbeing, indemnification, penalties, and reimbursements; the
image of enterprise and trademark are boosted; the reoccurrence of savings in
professional protection is visible extraordinary, with 1 euro devoted in OSH activities
repaying 12 euros in revenue to the business (Zepeda Quintana et al., 2015). Besides
that, staffs’ health is also in a decent condition.
The aim of making the combination of OSH systems a consistent practice in any
building project will be aided by properly integrating safety and hygiene measures in
project planning. Construction companies should involve all their employees and build
a safety culture in all their work locations to confirm the success of OSH initiatives
(Makhamara & Simiyu, 2016). The ability to recognize harmful activities and
situations is a critical aspect in the formation of a safety culture, which is meant to
build a process for implementing safety initiatives within enterprises. Hazardous
performances are those in which essentials, phenomena, backgrounds, and human
manners have the possibility to cause bodily harm or property damage (Makhamara &
Simiyu, 2016). Knowing and recognizing these basics, on the other hand, does not
pledge the attendance of security culture on a building site, as stated by the

8

Organization for Cooperation and Economic Development (OECD). OSH is not only
a critical component of management systems for enlightening employees’ quality of
life, additionally, it also delivers an extensive assortment of short and long-term
benefits (Makhamara & Simiyu, 2016). This will assist the construction industry's
progress toward sustainability by dropping coincidences and job-related damages,
lowering outlays, and improving working conditions.

2.2.2. Implemented areas
OSH application in businesses provides an assortment of benefits, similarly
enhancing health not only inside but also outside the working environment. By
confirming that women and men have equal opportunities and benefits at work, the
implementation of decent working conditions standards helps to combat
discrimination and advance gender equality. The development of numerous
components of contemporary civilization, for example, the consolidation of the
educational framework and the construction of schools, was aided by Occupational
Safety and Health concepts and rules (Granerud & Rocha, 2011). This was achieved
by making education compulsory for youngsters engaged in fabric and industrialized
activities. Other relevant problems, like manufacturing illnesses, the expansion of
security equipment, communal health, and protection of the environment began to
emerge as a result of OSH's focus (Granerud & Rocha, 2011).
Domestic and foreign variations including lobbying, public attentiveness, and
the establishment of communal and profitmaking administrations concentrated on
figuring out clarifications to work-related misfortunes and ailments prompted the
creation, implementation, and development of OSH practices (Pęciłło, 2016). This is
a noteworthy factor for future developments in employees' safety and wellness. OSH
is a vast subject in which innumerable performers and disciplines collaborate to
achieve a shared goal: to offer a safe and healthy operational environment for
workforces all over the world (Pęciłło, 2016). Experiments and investigation
likelihoods are evolving and will bring limitless elucidations, but the most imperative

9

reality to recall is that OSH is both an authorized and a moral requirement for
businesses (Pęciłło, 2016).
Companies in industries with a compound procedure, high risk, and a lot of
energy are more likely to stress the implementation of occupational safety and health.
The belief that the educational environment tends to be a secure and comfortable
location for academic endeavours, implies that OSH curriculums in those academic
establishments are redundant (Rusba et al., 2021). Even though the university is a
location for numerous human movements. Different undertakings that take place on
campus, lecture halls, parks, libraries, laboratories, parking lots, and, of course, the
canteen, could result in the emergence of frequent jeopardies and catastrophes,
comprising the risk of professional accidents and sicknesses (Fuad Mohd Isa et al.,
2021). Occupational safety legislation in the United States began with the
implementation of the usage of safety apparatus like air handbrakes in the industry of
railroad. Also, however, in unindustrialized countries like Bangladesh, factories lack
fundamental safety features like fire doors, consistent alarm systems, and safety exits
(Ivascu et al., 2019).

2.2.3. Framework and some legal requirements
Despite the existence of well-organized legal and technical instruments and
strategies to avoid occupational calamities and sicknesses, domestic determinations to
address OSH concerns are occasionally disjointed, ensuing in fewer influences. A
national OSH policy, as defined in the Occupational Safety and Health Convention
(No. 155), 1981; a national OSH system; a national OSH programme grounded on the
explanation and interrupted apprising of a domestic OSH outline are the tools for the
comprehensive supervision of work-related security and healthiness (Alli, 2008).
Sufficient policies and legislation, as well as adequate prosecution mechanisms, are
critical policy instruments for worker safety. They serve as a foundation for attempts
to enhance working circumstances and location. Labour legislature places down
minimum principles which are obligatory and relevant to everybody. Because
employers and plant managers must comply with these requirements by using correct
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methods, and because the effectiveness of protection dealings eventually depends on
employee request, it is critical that demonstrative governments of managers and staff
be referred at numerous periods in the development of regulations and principles
(Blagoycheva et al., 2018).
The direction between the several establishments and forms elected to implement
the policy is required to ensure coherence in the formulation and application of the
general OSH policy. Interoperation must also be maintained between government
authorities, delegate employers' and workers' entities, and any other related bodies in
order to develop provisions that are adequate to policy goals and practice (Alli, 2008).
Of this kind configurations might include the formation of a centralized body to
oversee the incorporation of policy initiatives.
At a governmental meeting in December 1999, the Italian Ministry of Labour
revealed its suggested Safety at Work Charter (Alli, 2008). The Charter's components
and goals were developed in collaboration with official OSH departments, labour
movement, and organization operation. The Charter intends to enhance the
practicability of legislative changes thru tripartite discussions to recognize the quickest
and most effective ways to stop work-related injury and illness by implementing the
maximum worker safety requirements (De Matteis et al., 2018). Indonesian national
occupational safety and health policy and strategy - uplifting business owners,
laborers, as well as the authorities to pertain and improve OSH culture; Improving staff
members' and workers' OSH culture knowledge, comprehension, attitude, and habits
(Loosemore et al., 2019). Once the current regime, hiring managers, and laborers have
consented to develop a national workplace safety & health program, the first
conceptual step is to conduct a review of the national OSH situation (Alli, 2008). This
is best accomplished methodically by establishing a comprehensive profile on
workplace safety.

2.2.4. ISO 45001
Considering the significance of international standards of ISO, a Project
Committee manifested by the ISO by comprising experts’ group in OSH to originate
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the standard of ISO 45001 - OSH management systems - demands, which was
divulged in 2018 (Morgado et al., 2019). By applying the standard of ISO 45001, it is
envisaged to come up with higher eminence of the matters such as decrement in the
cost regarding production losses and discontinuations, to attain escalated rationality,
to come by workdays lost and insurance costs diminution, to achieve an amelioration
in the peculiarity of the services or products. Additionally, as regards resilience in
companies the ISO 45001 standard will contribute further value because the
certification will be influencing employees to execute superior performance, triggering
innovation, stakeholders' inclusion, and enhancement of their processes incessantly
(Morgado et al., 2019).
The principle of the "Plan Do Check Act" (PDCA) model is also followed by the
ISO 45001 as some other ISO standards (PALAČIĆ, 2019). Figure 1 below describes
the PDCA model.

Figure 1
The model of PDCA concerning the structure of the standard ISO 45001
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Note. Adapted from The ISO 45001 OHS standard: A quick intro. Qudos, by A. Jones,
2020, (https://qudos-software.com/iso-45001-standard/).

Plan - is the set-up of objectives and ways which can make it possible to attain them,
consonance with the policy of OSH organized by the company. With respect to the
aims of the OSH system, the context of the organization (Clause 4) can be
contemplated as external and internal elements which can impact on its potential for
attaining its proposed OSH results. Moreover, the analysis of SWOT & PEST
including some situational awareness might be applied to put up apprehension of the
organization or company and its context. Clause 5, the top management must inspire
and lead the way to make the existing OSH system fortunate. Precisely, top-level
managers must take liability for this and provide guidance, and the policy, aims and
objectives and their role as regards holding and accomplishing them be aware for all
involved in the organization. The organization must draw up procedures and plans of
action (Clause 6) after determining the influential aspects about safety and health. This
clause is firmly related to clause 4. So, the purpose of this clause 6 is to preserve and
improve the Strengths, rectify the Weaknesses that can play an obstacle role to
attaining goals, optimize Opportunities, and alleviate Threats or risks. The overview
of clause 7 is that define, plan, and ensure needed resources and support mechanisms
for acquiring the OSH goals of your organization development (Campailla et al.,
2019).
Do – is carrying out the processes intended (Clause 8). Concretely, for following OSH
demands to plan, carry out and supervise the processes in need (Campailla et al., 2019).
Check - is the performance checking of the OSH system and auditing of the
implementation of the system conforming to demands and taking the measurement of
outcomes in comparison with the OSH policy as well as whole objectives, and
obligations, and providing reports on them (Clause 9). Furthermore, the system must
periodically be reviewed by the top management (Campailla et al., 2019).
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Act - is the set of actions with the purpose of maintaining persistent development by
engaging in accidents and noncompliance and identifying roots (Campailla et al.,
2019).
An independent Certification Body (CB) can conduct audits and certify the
companies with ISO 45001 certificate with the aim of evaluating if it is in line with
international requirements and reaches aimed goals (Ciravegna Martins da Fonseca et
al., 2017). After the successful process, the CB provide a company with the certificate
which is evidence of having an adequate implemented system. Consequently, certified
companies have an opportunity to demonstrate proof of accomplishing international
standards and create strong confidence in their stakeholders as well.

2.3. Implementation in shipbuilding and repairing yards
The meaning of the "shipbuilding" notion is the manufacturing of any kind of
ship including the installation of the system of equipment and machinery, moreover,
the meaning of the term "ship repairing" is also carrying out the reparation of any kind
of ship together with various modifications, conversions, painting, installations, and
maintenance operations (Fraga-Lamas et al., 2018). Diverse ascertained OSH systems
are implemented in these facilities for the purpose of providing safety. OSH system is
a set of functional measures that concentrate the providing safety and health of
employees in a shipyard including the protection of the environment from hazardous
influences of involved construction or repair activities (Kaynak et al., 2016).
Considering the structure and capacity of the factory the system of OSH of the
shipyard must be selected as much as possible accurate and suitable manner because
of the feasibility of impacts on people, environment, and property.
For the purpose of being sure that a Shipyard will comply with the requirements
of a formal OSH system, a company intending to contract work, whether it is
construction or repair, is recommended that it ensure that Shipyards have a potential
OSH management policy (Ünal et al., 2019). Furthermore, this OSH system must
appropriately be documented in scope with OSH Manual and should be demonstrated
to be efficacious in acquiring the targets and objectives of the OSH policy of the
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Shipyard. Ideally, such a system must be behaviourally based as well as be structured
to fulfil constant progress based on the following aspects (Ünal et al., 2019):


Establish the process plan



Perform the work



Evaluate the outcome



Analyze learned lessons



Ameliorate the process
According to the international industrial standards, and published OSH practices

by numerous shipyards, the common activities of shipyards regarding OSH
management practices are illustrated in figure 2 below (Cui, 2022).

Figure 2
Summarized general OSH-related practices in shipyards

Note. Adapted from A Strategic Decision Support Tool for Shipyard Production
Performance Evaluation and Support in Budgeting for Performance Improvement
[Doctoral dissertation], by X.Cui, 2022, p. 33 (https://doi.org/10.48730/jchv-5m68).

The first matter is to determine the OSH-related hazards that are implemented
appropriately regarding safety and health topics. The last action is comprised of
drawing conclusions based on the ascertained hazards and preparing and applying
corrective actions.
Furthermore, safety measures which are broadly applied by shipyards are listed
in table 1 below.
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Table 1
Safety measures widely implemented by shipyards
Safety measures

Examples

Personal Protective Equipment (PPE)

Use of protective clothing, helmet,
safety

shoes,

safety

hand

gloves,

goggles, ear muff/plug, safety harness,
face mask, chemical suit, and welding
shield
Protecting structure

Sufficient lighting, railings, platforms,
and mid rails, etc.

Specialized personnel

The skilled technical workers and safety
specialists

Staff training

First Aid Training, legal awareness, and
shipyard OHS procedures and policies,
etc.

Communication

Activities

ensuring

smooth

communication between workers and
authorities

Note. Adapted from A Strategic Decision Support Tool for Shipyard Production
Performance Evaluation and Support in Budgeting for Performance Improvement
[Doctoral dissertation], by X.Cui, 2022, p. 35 (https://doi.org/10.48730/jchv-5m68).

Apart from these safety measures, there should be incident response procedures
for each shipyard as well as related to this appropriate training must be provided for
the staff (Cui, 2022). Consequently, all responsibilities of the responders must
accurately be elucidated to them, and all staff, subcontractors including visitors to the
yard must be made aware of it (Cui, 2022).
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Company or Shipyard management must make whole of employees fully aware
that all of them are empowered and expected, to bring entire safety, health, and
environmental hazardous risks that they trust not to be under appropriate surveillance
to the prompt inform of their supervisor thus rapid measure may be taken for
suppressing damages or other injuries and ensuring healthy and out of danger
workplace.
A variety of the OSH system is presently successfully under operation in several
shipyards nevertheless some deficiencies in implementation, or inadequacy of the
systems themselves are inevitable that are consequences with repercussions or
casualties. On top of that, some propositions such as supplementary tools or peculiarly
miscellaneous approaches to the OSH systems in many research have been made due
to the enhancement of these existing systems in shipyards. Therefore, in the following
subparagraphs of this chapter, several studies will be discussed.

2.3.1.

Proposal of efficacious Risk-Preventive Model for shipyards OSH related

accidents
In the study by researchers, a new risk assessment is presented. According to
the proposed methodology, there are several differences that are as follows. Three
parameters are taken into consideration in determining risk severity: harm to the
worker, environment and as well as hardware (Acuner & Cebi, 2016). To put it another
way, regarding risk severity the suggested method makes use of three inputs. By
contrast, traditional methods combine all severity types into one parameter for risk
severity. The benefit of this aspect consists in the possibility of considering the severity
of an accident comprehensively so that preliminary measures could be done in a better
compiled. Also, in this research, with the purpose of acquiring risk magnitude, the
parameters of severity and probability of the risk are thoroughly used (Acuner & Cebi,
2016). Nevertheless, the gathered data as regards these parameters are in a form of
categorical and linguistic which creates uncertainty. To defeat this impediment, in the
recommended method, the fuzzy set theory is applied. Also, while the risk magnitude
is acquired, generally the scalar multiplication method is used. Despite that, the
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multiplication consequence introduces an incompatible variability. Thus, for
calculating risk magnitude, the Fuzzy Inference System (FIS) was applied in the
proposed method.
The recommended method has been implemented in shipyards. Therefore, 14
workstations have already been established in accordance with the process of work
and the technology used in the process (Acuner & Cebi, 2016). Potential hazard
sources are determined and the risks related to these hazards are defined regarding
these workstations. Afterwards, specialists assess these risks thanks to the linguistic
scale, and during the time of evaluation, the severity of the risk is considered in respect
of harm to the workers, environment, and hardware (Acuner & Cebi, 2016). Identified
risks' likelihoods for each workstation are defined according to pairwise comparisons.
Subsequently, the magnitude of risk is assessed for each risk commensurate with these
data by applying a fuzzy inference system. So, for the considered sample shipyard
(Marmara Shipyard, Turkey), the riskiest operations were figured out for the process
of ship construction.
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Figure 3
Proposed method outline

Note. Adapted from An effective risk-preventive model proposal for occupational
accidents at shipyards. Brodogradnja: Teorija i praksa brodogradnje i pomorske
tehnike, by O.Acuner, S.Cebi, 2016, p. 70, (https://hrcak.srce.hr/154716).

The strength sides of the proposed model are that the model takes into
consideration the severity, probability, and magnitude matter of the risk by applying
fuzzy set theory regarding occupational health and safety and that the method has been
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applied for the first time regarding the assessment of the risk for the process of ship
construction. However, it is the only drawback of the model that it consists of a
complex computation set which causes a difficult and unpractical calculation process.
Thus, in the research, for the works ahead, it is emphasized to develop the decision
support system based on the proposed model with respect to providing easy
calculation.

2.3.2.

Web-based decision support system for occupational risks evaluation at

shipyards
As mentioned in the previously discussed research above, as a continuation of
the research, the development of a web-based decision support system for the
evaluation of the occupational risks at shipyards is proposed by researchers (Cebi et
al., 2017). Within the bounds of the study, for the purpose of analysing and preventing
occupational risks at shipyards, a web-based decision support system (WBDSS) was
developed. Acuner and Cebi's (2016) risk assessment method forms the basis for the
theoretical structure of the proposed system (Cebi et al., 2017).
Figure 4 illustrates the structure of the WBDSS developed.

20

Figure 4
Proposed WBDSS structure

Note. Adapted from Developing web based decision support system for evaluation
occupational risks at shipyards, by S.Cebi, E. Akyuz, Y.Sahin, 2017, p. 22
(https://doi.org/10.21278/brod68102).

The user interface, a knowledge base, and an inference engine are three basic
components that comprise the structure of the WBDSS (Cebi et al., 2017). Interaction
with the users, inference engine, and knowledge base can be accomplished through the
user interface. The input and output menus are also included, and questions and output
are presented through the user interface as well. Risk probabilities and severities data
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are included in the knowledge base. The Rule Base contains rules that determine
associations between inputs and output.
A user is taken to the WBDSS home page after registering for the system. The
figure 5 below displays the main page of the WBDSS in order to visually illustrate the
system.

Figure 5
WBDSS main page

Note. Adapted from Developing web based decision support system for evaluation
occupational risks at shipyards, by S.Cebi, E. Akyuz, Y.Sahin, 2017, p. 27
(https://doi.org/10.21278/brod68102).

As it is seen, the column consists of options such as part/section process,
calculation of risk, reporting process, password changing and log out commands.
Defining the environment, the operation, and the activity must be done before
performing a risk analysis. Thus, the first step in this process is to select a part/section
command. Accordingly, there is an interface in which open yard, ship environment
and ship maintenance were selected by the user. Then, in the user interface, the system
presents different operations such as lifting, cutting, welding, painting, and working at
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a high that one of them is chosen to conduct a risk analysis. By selecting the option of
"calculating risk" on the main screen, risk calculations are undertaken by the WBDSS,
following saving the operation, environment, and activity. Hereinafter, by WBDSS the
available potential risks and the comprehensive results are identified for one of the
selected operations by answering each of some staged questions. In other words, the
WBDSS determines the level of risk including extended outcomes which encompasses
the probability, frequency, and severity of dangers throughout the selected operation
at a shipyard. Furthermore, preventive measures are offered by the system if the
defined level of risk is higher than a medium acceptable one (Cebi et al., 2017).
Eventually, via the application of this system, it is aimed to ensure a diminish in
the rates of accidents which become a reason for death, injury, occupational illness
plus the inability.

2.3.3. Applying Spherical Fuzzy Safety and Critical Effect Analysis on Occupational
Risk Assessment of shipyards
It plays an important role in the prevention of risks to clearly point out hazard
risks and prepare preliminary actions for defined risks. In this research, based on a new
fuzzy set theory namely spherical fuzzy sets (SFSs), a method of a two-stage risk
assessment is proposed. By combining the most reliable decision-making methods
both “Analytical hierarchy process (AHP)” and “VlseKriterijumska Optimizacija I
Kompromisno Resenje (VIKOR)” the systematic tool of risk assessment SFSs was
developed (Kutlu Gündoğdu & Seyfi-Shishavan, 2021). In the research, the shipyards
in Turkey were considered a real case study in the appliance of the method. The
outcome of the study heart-warmingly demonstrated that the developed method of
two-stage risk assessment can ensure possible results in high-risk hazards
determination which also leads to providing OSH in shipyards.
In the proposed approach, risk parameter weights are firstly calculated by
applying spherical fuzzy AHP. Hereinafter, by using the calculated weights in the
spherical fuzzy VIKOR it is detected the priorities of hazards. The general framework
of the presented methodology is given in Figure 6 below.
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Figure 6
The framework of the proposed risk-assessment

Note. Adopted from Occupational risk assessment using spherical fuzzy safety and
critical effect analysis for shipyards, by F. Kutlu Gündoğdu, S.A, Seyfi-Shishavan,
Journal

of

ETA

Maritime

Science,

9(2),

110-119,

p.

113

(https://doi.org/10.4274/jems.2021.59480) (Redesigned by Author).

SFSs make it possible for decision-makers during giving various values for
indefiniteness levels (membership or non-membership and hesitation levels) to have
more flexibility (Kutlu Gündoğdu & Seyfi-Shishavan, 2021). Moreover, for the first
time, the benefit of these fuzzy sets is applied for the analysis of risk assessment in
shipyards has a high level of uncertainty (Kutlu Gündoğdu & Seyfi-Shishavan, 2021).
Interestingly, the sum of the study unravelled that lifting and handling of
material, and hand tools operations including falling objects are playing a paramount
hazardous risk role in the shipbuilding sphere of Turkey. What's more, with the
intention of proofing the validity of the proposal, an analysis of sensitivity was
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conducted by altering risk parameters' weights and value, and the upshot has indicated
that the new proposed approach is flexible and robust in its implementation.

2.4. Small conclusion
Over the course of the literature review, overview, importance and implemented
areas including some legal requirements as regards OSH were discussed. A discussion
of OSH implementation and demands in shipyards was included as well. Mainly,
several proposals for shipyards' OSH systems such as an effective risk-preventive
model for safety-based accidents, a web-based decision support system for the
assessment of occupational risks at shipyards, and implementation of spherical fuzzy
safety and critical effect analysis on risk assessment of shipyards have also been a
discussion point in the literature review. Implementation and benefits of these
proposals were also brought up.
On the other hand, in Azerbaijan shipyards, these proposals are not actualized
and still don't exist at all. That's why it remains obscure to what extent congruous the
existing OSH system is with international requirements inasmuch as not to investigate.
Therefore, the lack of these new systems of OSH gives ground to investigate existing
OSH system within the shipyards of Azerbaijan with the reason of determining its
effectiveness and making recommendations to form it within the same line with ISO
45001 standards.
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CHAPTER 3: RESEARCH METHODOLOGY
3.1. Introduction
The research method related to the research is determined by the research aspect.
The research in this study is a comprehensive and systematic approach to the process
of improving working conditions in shipbuilding and ship repair facilities to bring
them to reasonable standards. Thus, in the research two kinds of methodology
qualitative and quantitative methods were used.
The major characteristics of qualitative research consist of examining the method
humans gain sense according to their personal concrete, experiences in real-life in
humans' personal minds and in personal sayings and followingly analyses these
comprehensions in the meaning of a behavioral science such as politics, health
sciences, psychology, to show several instances (Cropley, 2021). Quantitative research
is engaged in quantifying and analyzing numeric data to acquire outcomes by
answering the questions of who, where, what, how much etc., and in this method, there
can be the research of surveys, experimental and casual-comparative (Apuke, 2017).
The mentioned two different methods have enhanced the research and expanded
the clarity of the outcomes.

3.2.

Research design
The structure of the dissertation comprises 6 chapters in total. In arrange to

outwardly comprehend the total essence of the dissertation the given figure underneath
was conceptualized by the author. Following is a "diagram" figure (Fig.7) that
illustrates the research process completely.
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Figure 7
The design of the research process (Designed by Author)

27

As illustrated in figure 7, after the identification of the aims and objectives of the
research in the literature review previous research as regards OSH system was
discussed by using secondary data, in the research methodology research design was
discussed, and in the following chapter as primary data, conducted interviews and
survey questionnaire (By using SPSS) were analyzed. Subsequently, the findings from
the data analysis were discussed in chapter 5 and in the last chapter, based on the
results recommendations were made to handle the identified problems to achieve the
aims and objectives of the research.

3.3. Primary data collection
Primary data is a collection of information drawn from first-hand experience that
is more trustworthy and authentic since has not been released yet and, thus, it is more
reliable than secondary data because of has not been changed by people (Kabir, 2016).
Therefore, in this study, interviews and survey questionnaires were conducted as
primary sources of data. There are discussions in the following subchapters with
reference to the design of the primary data.

3.3.1. Interview design
With the purpose of strengthening the punctuality of the research two semistructured interviews were conducted. One of the major encountered challenges
throughout the research was the inability of the researcher to travel to Azerbaijan to
conduct the in-person interviews with participants. On top of that, another issue could
be information-related and of this kind issue has a high level of possibility if the
research was conducted in only one interview so this kind of information would consist
of individual thoughts instead of facts. Thus, to prevail in this challenge second
interview was also conducted. Furthermore, participants were solicitously chosen in
respect of their position, experience, and proximity level to the OSH matter in order
to attain precise and extensive information.
The first interviewed participant was the Health and Safety Engineer of the Ship
Construction Division of ASCO with 18 years of experience in the OSH sphere.
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Another interviewed personnel at a managerial level person was the head of the
"Occupational safety and environmental protection" department of the "Zygh" Ship
Repair and Construction Yard which is the biggest ship repair factory in Azerbaijan.
All 12 interview questions were designed based on the clauses of the ISO 45001
standard. Thanks to these interviews the sufficiency of the current existing OSH
system, actions towards the progress of health and safety in yards, OSH procedures
and future strategies including possible recommendations of actions given by
participants were described and analysed. Hence, this primary data was gained by
virtue of the qualitative research methodology.
As discussion, in chapter 5, the outcomes of the interviews were compared with
the clauses of the ISO 45001 to articulate deficiencies and make recommendations.
The sheet of interview questions was added to the dissertation in the annexe section.

3.3.2. Survey design
Questions in the survey have carefully been chosen to point out gaps in the
implementation of the OSH system in Azerbaijan shipyards. Likert scale type designed
these 23 questions purposed to identify the gaps in the execution of the requirement of
OSH systems (ISO 45001) such as safety induction, OSH-related supply, ensuring
demanded work circumstances, frequently encountered accidents and root causes of
accidents in those shipyards. Survey questions were also designed based on the ISO
45001 standard. However, questions 5 and 6 including questions 13 to 17 were specific
and considered the most sensitive factors in the shipyard industry according to the
Occupational Safety and Health Administration (OSHA) (U.S. Department of Labor
& OSHA, 2014). However, these mentioned specific questions were also in part of
ISO 45001, in general. Question 1 is also chosen to get a common overview of the
respondents about the general effectiveness of the existing OSH system.
The survey data were gathered from shipbuilding and repair yards among
laborers, foremen, engineering staff, superintendents and other category persons who
are related to the safety matter in the yards. For gathering the survey data, the google
form was availed. This method was contemplated as the most suitable because it made
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it possible for participants to accept the survey questionnaire by email by using the
link of the questionnaire which made the data collection process less complicated.
Furthermore, it comparatively is required less time the data collection process when
google form was used so in this research the process took the time period between 2
July 2022 and 28 July 2022.
Frequency analysis of the collected data was conducted which allows for
illustrating the percentages of answers and finding out the main deficiencies.
Reliability and normality tests of the data were conducted by SPSS as well. Then by
applying Factor analysis the questions were determined by 4 four factors. Afterwards,
Correlation and regression analyses were performed to determine whether there is a
relationship between these variables and, if there is a relationship, to determine the
direction and strength of the relationship, and to show how the other changes when
one of the variables changes. The purpose of conducting these analyses was to make
the recommendations smoother and more comprehensively. In other words, after
finding affecting factors and their severity and direction of influence, it was
advantageous to mostly focus on these factors and make more fluent
recommendations. Thereby, the obtained numerical data gave an opportunity to
acquire how effectively implemented the OSH procedures and reveal what are the gaps
in the implementation of it. In discussion chapter 5, the results of the survey analysis
were discussed in comparison with the provisions of the ISO 45001 standard in order
to point out incompatibilities with international requirements for ascertaining
recommendations. The sheet of the survey questionnaire was included in the
dissertation as an annex. Additionally, median, std. deviation, variance results of the
survey data from SPSS were added to the dissertation as another annex.

3.4. Secondary data collection
It is known as secondary data when the data is gathered from any published
source, and, in any research, the literature review is derived from secondary data
(Kabir, 2016).
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For the purpose of collecting secondary data to conduct this study mainly the
reports of the ASCO, the ILO publications respecting OSH, the IMO, ISO and the
Occupational Safety and Health Administration (OSHA) publications and standards
and as a non-governmental organization (NGO) the reports of the International
Commission on Occupational Health (ICOH) were referred to. Apart from that,
making use of the previous research, books and articles regarding OSH completed the
role of secondary data.

3.5. Ethical consideration
In general, the collection of data in this research was carried out by following the
World Maritime University (WMU) Research Ethics Committee's principles. In
accordance with research ethics, the researcher did not allow his personal opinions to
hinder the consequences or any supposition of the study. Additionally, the study was
used a literature review using sources to conduct the research derived from the original
idea of the researcher.
The survey forms and interviews began conducted after acquiring the
confirmation of the WMU Research Ethics Committee (REC). Based on the ethical
consideration, interviewers were provided with the form of informed consent to
review, comprehend and sign prior to beginning the interviews. One more ethical
consideration is confidentiality which ensures the survey participants' identities are
protected in this research. Therefore, the names of the participants are not
demonstrated and were being anonymous aiming to protect their identity.
Finally, with the purpose of responding to research questions, the information
sheets and the interview and survey questions were attached as an annex to the
dissertation.
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CHAPTER 4: DATA ANALYSIS
4.1. Qualitative Data Analysis
4.1.1. Analysis of the 1st interview
The primary interview conducted was with one of the Health and Safety
Engineers of the Ship Construction Division of ASCO who appended a worthwhile
commitment by his responses to all questions of the interview. His reply to the primary
question was revealing and he specified that the policy of our company can be accepted
as satisfactory to maintain safety in shipyards and its arrangement in terms of OSH is
attempted to be quite sufficient and congruous with legitimate requirements. His
answer to the second question about the OSH objectives of the company is that the
integrated OSH has been developed with reference to ISO standards. It outlines the
policies and procedures, and demonstrates the contractor’s commitment to Health,
Safety and Environmental management, assuring and promoting the Health and Safety
of personnel, and property. Moreover, the most reasonable, all workers have a clear
duty to prevent harm to themselves and others and to avoid pointless contamination of
the environment. As regards the third question which is about internal and external
communications of the OSH system of the company, Mr. Engineer mentioned that the
company tries to continuously keep communication through many ways like toolbox
talks, safety booklets etc. In the fourth question about boundaries and applicability of
the existing OSH system, his answer was that OSH system policies are designed and
implemented to ensure Health and Safety standards so that the management is
committed to ensuring safe practices on the worksite within the company premises
during working hours and, our OSH system's boundaries are allowing to ensure this
work process safely. Question fifth was about having emergency preparedness and
response in the shipyard, Mr. Engineer stated that there is a dedicated emergency
response team in the company and every 15 days, a drill is conducted to see and
evaluate their response time. In his answer to the sixth question which was about
establishing the process by the company to evaluate the general safety performance of
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all workers, so he specified that safety audits, feedback from supervisors, and yearly
safety exam is organized for all workers to assess the safety-related performance of
workers. With reference to question seventh, according to him, internal audits are
conducted. Moreover, he stated that audit results assist in understanding deficiencies
in the safety system which can lead to improving the company's OSH performance.
Based on the existing OSH system is not quite exemplary, he especially indicated that
their shipyard needs more comprehensive audits due to several repeated challenges
and updating the system in a more detailed way. In addressing question eight, Mr.
Engineer marked the "Average" out of the available 5 choices for the assessment of
existing OSH system sufficiency. For the continuation of the question, he moreover
expressed that the current OSH system is self-sufficient and there's a plausibility to
getting a license from international standards, however, there is room for advancement
that in some focuses may not totally cover the demands of worldwide standards and
plays a deterrent role to induce a license. For address ninth, he replied that the training
for labourers conducted by them is as mostly theoretically and there are no
implemented drills for workers. Too, they sometimes attempt to carry out a few
practical exercises for at least a few groups of workers within the own capabilities of
the shipyard. For the corrective action question of the tenth, he mentioned that they
have corrective actions conducted by examining the root cause to assist to avoid
reoccurrence. He also added that we have observed recurrence in some cases after
applying corrective actions so that new action plans have been revised once more after
reoccurrence. The reason for a few repeats was regarded as similitudes within the
happened cases that moreover require workers to be wakeful and essentially prepared
for any cases conceivable. He clarifies that within the handle of upgrading the OSH
system, they focus on comes about internal audits, and recent safety incidents around
the globe and hereinafter they submit updates to the company to take an action, in his
response to question 11. Although there is always a need to improve the system
considering root deficiencies, it is sometimes challenging to make frequently
innovations to the system, according to him. Within the final twelfth question, he
particularly emphasized conducting more training, and more safety audits with

33

included subcontractors' supervisors as well as more consideration need to be paid
from top management to the outcomes of audits regarding taking an action and
eliminating gaps.

4.1.2. Analysis of the 2nd interview
In the second interview, the head of the "Occupational safety and environmental
protection" department of the "Zygh" Ship Repair and Construction Yard contributed
to the research by answering interview questions. His response to the first question
was that as of now the policy of the company about the OSH is acceptable however
considering some factors which are gradually changing induces the policy to be
considered broadly. Followingly, within the second question, he expressed that the
essential objective of the OSH policy of the company is to achieve the safety of human
life and decrease detrimental risks to the environment. Therefore, by OSH policy of
the company the existing OSH system is tried to be kept in balance and enhanced by
virtue of some factors such as happened occurrences incidents and the newest
international experiences. As part of our OSH system, we have a process for
communication, he stated as answering question three. He included that daily tool box
talks are conducted as pre-work instruction, and apart from guidelines talks with
workers, some enlightening papers are hung up on the safety boards of each workshop
related to newly happened events or adopted new safety requirements. In the next
fourth question, he stated that the boundary of the OSH system encompasses
everybody laborers, foremen, engineers including office workers regardless of their
position and it's applicable to all situations to ensure the safe circumstance within the
yard. According to his answer to question 5, there is emergency preparedness and
response in their shipyard and all personnel of the shipyard know where is the first
congregation point, and they have also been provided with a mock emergency case to
be capable do their own minimum obligation during any emergency case. Question
sixth replied that all workers are subjected to a verbal safety examination conducted
by safety engineers at the shipyard each year. In addition, results are evaluated in order
to gather a common perception of existing safety in the yard. Mr. Head of the
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department mentioned in his answer to question seven that an audit is conducted. The
audit itself is not enough to maintain and strengthen the OSH system, action must also
be taken after the audit, he added followingly. Aside from that, he expressed that it
might be more reasonable to hire specialized OSH consultants or companies to conduct
audits. In the following question of eight, the head of the Department highlighted the
button of "Average", precisely, he contemplates the efficiency of the available system
in their shipyard as average, neither strong nor any other category. To obtain an
international standard license, he underlined that all components in the scope of the
OSH system would need to meet the stipulations of international standards. He added,
bearing in mind our shipyard doesn't have a standard license which implies some
angles of the system still prevail in a challenge. As well, he communicated that the
shipyard has an abundant potential to successfully conserve the system in terms of
personnel, however, the only need is to attain the level of license. In the next question
ninth which is related to providing training for workers by the company, interestingly
he pointed out that training could be more which means more perception for the safety
notion. Moreover, he proceeded that the instructional training they have is normally
satisfactory in being adequacy, however, regardless of the more, the more must be
provided. He further pointed out in his response to question ten that they are also
effectuating corrective actions that are acutely of the essence in decrementing the
likelihood of mishaps, particularly in terms of human life, and enhancing efficiency
when it comes to having safe working conditions in their yards. Intriguingly he also
stressed that they have been confronted with repeat after making corrective actions at
times, which overlaps the response to the same question of the previous interview.
However, the head of the Department mostly related this issue with worker negligence
based on the investigation of these cases (e.g., eminently fire cases). Regarding the
system updating question (11), he endorsed that they strive to keep the system updated
in tandem with the occurrences, and safety aptitude and systems of sophisticated
overseas companies serve as the basis for the system updates. To answer the last
question, he foremostly included that the company can put a remunerate figure for safe
behaviour on its OSH policy which is the most supportive tool to motivate workers to
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behave safely considering everything is based on commerce. He also inevitably
specified that another solution that should be done is to organize well-structured
training for their workers which can increment the discernment of workers amid any
perilous conditions and act as a team by cooperating. He moreover included that
trained staff will have a great safety perception which can be auspicious in alleviating
safety concerns. To be more exact, clarified workers will be able to take prompt action
towards any safety concern or perilous circumstance by detailing the safety engineers,
and workers especially young ones will not obliviously hold up for the occurrence
happens. And this handle is genuine in many a well-developed company such as
British Petroleum, Schlumberger etc.

4.2. Quantitative Data Analysis
In the analysis of the quantitative data first, the demographic data of respondents
was described. Followingly the factor analysis together with the reliability test were
conducted. Hereinafter, correlation analysis and subsequently frequency analysis of
the data was implemented.
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4.2.1. Indicators of the demographic status of respondents
Table 2
Frequency statistics of respondents

The survey was conducted among 3 facilities "Zygh" Ship Repair and
Construction Yard, "Bibiheybat" Ship Repair Yard and Ship Building Department, of
Azerbaijan which is under the auspicious of Azerbaijan Caspian Shipping Company
"CJSC" (ASCO). Table 2 describes the total number of participants, missing values,
and minimum and maximum values of all demographic indicators.
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Table 3
Occupation and age of respondents

In total participants in the questionnaire were 84 of which 64 of them laborers, 5
foremen, 9 engineers and 1 superintendent including 5 other persons who are also
related to the safety matter of the shipyards (Tab.3). Also, 31 participants were in 3545 years of interval, 9 of them were over 55 years old and the rest of the participants
have been in other three categories as illustrated in table above (Tab.3).

38

Table 4
Total and ASCO experience of respondents

The high multiplicity of the participants had an experience of 5-15 years while 5
of them had an experience of more than 35 years. Furthermore, 2 participants were
also over 35 years of experience with ASCO meanwhile 31 participants were
employees of the ASCO for 5-15 years.

4.2.2. Factor analysis
The intention of the survey questionnaire is to acquire in a reliable way
appropriate information through responses (Taherdoost, 2016). That’s why, in terms
of analysing survey statistics it is contemplated as a necessary factor to apply the
reliability of the tool for measurement in each study. During the procedures of
measurement tool validation, the analysis of reliability is the initial stage of the
analysis. So that, a measurement tool needs to be reliable for validity to be possible.
For this purpose, the factor analysis was initially conducted thanks to the
statistical software SPSS. The survey questionnaire in this dissertation is comprise
diverse questions (statements or items) associated with some features in order to obtain
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the aims and objectives of the research. Afterwards, with the purpose of determining
the main aspects and formation of the entire data the factor analysis was carried out.
Nevertheless, before starting factor analysis the Kaiser-Mayer-Olkin (KMO) and
Bartlett's test of sphericity tests must be done for verifying the convenience of the data
for conducting such analysis (Ul Hadia et al., 2016). The KMO value provides
information about whether the data matrix is applicable for performing factor analysis
and the value must be over 0.60, and in the Bartlett test, the data matrix is checked to
see if the correlation between the variables is sufficient and whether the data matrix is
the unit matrix, in which the value must be P < 0,05 (Tabachnick & Fidell, 2013).
Thus, as illustrated in table 5 below, both tests yielded satisfactory results. The value
of the KMO test was over 0.7, and it was 0.00 for the Bartlett test.

Table 5
KMO and Bartlett's test results

By using an extraction method "Principal Component Analysis" and a rotation
method "varimax with Kaiser Normalization" of the SPSS, the factor analysis was
conducted. Some criteria have been taken into consideration during the factor analysis:
In each factor separately, there should be a minimum of three items, with eigenvalues
over 1.0, the acceptable range of Cronbach alpha value and each item has a minimum
of loading 0.5 (Yong & Pearce, 2013). In the result of the factor analysis, 2 items
(Q7&1) were extracted because of having an unsuitable minimum of loading and the
analysis proceeded with 21 items, then the data (21 items) was divided into 4 factors
by having 63.481% cumulative of total variances. The satisfyingly minimum
eigenvalue was also in the required standard, 1.510. Finally, the reliability indicator
the Cronbach alpha value was applied to identify the reliability and combined items'
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consistency. Sometimes over 0.65 is also accepted as an applicable value for Cronbach
alpha however it is more expedient to be over at least 7.0 (Van Griethuijsen et al.,
2014; Taber, 2017). Also, in the analysis, it was determined more than 7.0 Cronbach
value of all factors and some are over 8.0 which seems satisfactory for conducting
other analyses in this research. Followingly, the categorized items were named as
demonstrated in table 6 below.
The followings are determined factors:
Factor 1 - Safety-based operational supply, as the demand of all safety systems,
reflects the supply for workers in terms of appropriate work circumstance and all PPE
equipment.
Factor 2 - Instructional resources for the OSH system, reflects fundamentally safety
induction, the safety-based instructions for workers including, daily pre-work
instructions, periodic examination, especially regular safety training, and instructions
after occurred accidents.
Factor 3 - Safety-regarded accidents, reflects the most encountered accidents in
shipyards based on statistics by encompassing the accident of fire, slips and falls,
equipment, electrical and lifting accidents, and tries to reveal which one is most
common for research conducted country.
Factor 4 - Safety Management System deficiencies, reflects the main challenges in
the safety system from lack of training, worker negligence, HSE inadequacy, and OSH
system insufficiency to the safety policy of the company, and attempts to reveal the
main one for the research country.
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Table 6
Reliability test and Factor analysis results

4.2.3. Normality test
There is no gold way of implementing normality tests even though KolmogorovSmirnov and Shapiro-Wilk tests might be applied for the samples between small and
medium-sized (i.e., n < 300), nonetheless may not be sufficiently reliable regarding
the samples with large-sized. To handle the issue, the “Skewness” and “Kurtosis”
methods of normality assessment could be applied which might be comparatively
accurate for large and small samples as well (Kim, 2013). The "peakedness" of a
distribution is measured by Kurtosis, while its asymmetry is measured by "Skewness"
(Kim, 2013).
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Since the data are gathered based on a "Likert" scale, they are at interval
measurement level. The method of "Skewness" and "Kurtosis" tests was applied to
verify whether the data is normally disseminated. Values of “Skewness” and
“Kurtosis” is contemplated as eligible when it gets the value between "-1.5 and +1.5"
(Tabachnick & Fidell, 2013), and it is also acceptable when it is on the scale of "-2
and +2" (George & Mallery, 2010).

Table 7
Normality results

Since the results of the "Skewness" and "Kurtosis" tests are within "-1.5 and
+1.5", which is normally acceptable, the table (Tab.7) indicates the data has a normal
level of distribution.

4.2.4. Regression analysis
The assistance of the regression analysis is to make it possible to comprehend a
dependent variable's using independent variables' variation with another confounding
variable (s) controlled (Yang, 2017). In simpler terms, regression analysis can be
described as a parametric analysis that allows you to measure the relationship between
independent and dependent variables. By conducting this analysis, it can be
determined the extent to which the variables are dependent on one another. As a
dependent variable Factor 3 (Safety-regarded accidents) and as independent variable
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Factor 1 (Safety-based operational supply), Factor 2 (Instructional resources for OSH
system) and Factor 4 (Safety Management System deficiencies) were considered.
Table 8 demonstrates the autocorrelation of the relationship. Factor 1, Factor 4, and
Factor 2 have 30% variability in Factor 3 (R2=.305; adjusted R2=.299). Moreover, the
Turbin-Watson value is 1.7 which is satisfactory to say that there is a positive
autocorrelation in the relationships. A Durbin-Watson test is based on an
autocorrelation regression model, where the scale of values can range from 0 to 4, and
the autocorrelation is positive for values below 2 and negative for values greater than
2 (Akter, 2014).

Table 8
Positive relationship results

Table 9 below encompasses the independent variables that affect the original
(Dependent) variable by considering the coefficient value (Coefficients). P (Sig.) value
is illustrated the statistical significance level and ranges from 0 and 1, and below 0.05
value of p is typically significant for rejecting the null hypothesis (Wang et al., 2019).
Precisely, rejection of the null hypothesis is proof that there is a certain consequential
relationship between factors. Thus, table 9 below indicates that besides Factor 2, the
other two factors have a p-value below 0.05 (P<0.05) which is acceptable to reject the
null hypothesis meaningly Factor 4 and Factor 1 influence Factor 3. More accurately,
the presence of deficiencies in the SMS system and Safety-based operational supply
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has an impact on the safety-regarded accidents. Henceforward, in the correlation
analysis, the direction of these effects will be found and analysed.

Table 9
(Sig.) P-value of regression results

One-way ANOVA test determines whether there is a significant difference for
groups in which independent from each other, and the (sig.) value should be in between
on the scale of 0.000<0.05 to reject the null hypothesis (Kim, 2017). Table 10 shows
the results of the "One-Way ANOVA" test for the evaluation of the age and experience
segments in relation to the research variables (For dependent variable Factor 3). Based
on the table, the (sig.) value is p>0.05, indicating the null hypothesis is accepted. To
put it more simply, it can be said that the age and experience segments don't differ in
terms of Factor 3 (Safety-regarded accidents), which is to say they are not interrelated
with that factor.
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Table 10
One-way ANOVA (Age and Experience)

4.2.5. Correlation analysis
Correlation analysis is a way of ensuring information regarding the relationship
between variables by centring on the severity and direction of this relationship, and
the closeness of the two variables is revealed by a correlation coefficient (r or R)
(Senthilnathan, 2019). Making use of the Pearson correlation technique is accepted as
the most typical way for numerical variables, in which its value is situated between the
interval of "-1 and +1" (Nettleton, 2014). The value of "0" displays the correlation
does not exist while a negative correlation has a value between “0 and -1", and the
value of "0 and +1" is proof of having a positive correlation, moreover, "-1" is a total
negative correlation while a total positive correlation is "+1" (Nettleton, 2014). On top
of that, inasmuch as values become closer to the "-1 and +1" the stronger correlation
is. For interpretation, there is a value between "0 and 1" between variables X and Y
which is a positive relationship, thus when variable X increases so Y will increase as
well, whereas in case the value between them is negative (between -1 and 0), then if
X increases, contrarily Y diminishes or vice versa. The interior of table 11 describes
the results of the correlation analysis.
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Table 11
Correlation results

First (sig.) should be p<0.05 in order to reject the null hypothesis so that to prove
that the correlation is significant (Gogtay & Thatte, 2017). In this case, it is concluded
there is a correlation between variables. Otherwise, if the p-value exceeds the level of
significance (0.05), it indicates no correlation between variables (Gogtay & Thatte,
2017). In table 11, besides Factor 2, other factors 1, 3 and 4 have significant p-values
in which all are ≤ 0.01, indicating a correlation between them. Hereinafter, to verify
the direction of the relationship between variables, the first part of the table, Pearson
correlation is viewed. It is concluded from the table that Factor 3 correlates positively
with Factors 1 (by r =.051) and Factor 4 (by r =.003). In other words, safety-regarded
accidents have a positive correlation with "Safety-based operational supply" or
accidents have a dependency on safety-based supply such as providence of working
conditions, PPE which means the more gaps there are in supply, the more probability
accidents will happen. Furthermore, accidents have also a positive correlation with
deficiencies in Safety Management System, or if the deficiency increases in the SMS
there will also be a more possibility of safety-regarded accidents. As a final point,
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Factor 4 has a negative correlation with Factor 1 (by r = -.002). As a result of the
decrease in deficiencies in the SMS, the safety-based operational supply will be more
available.

4.2.6. Frequency analysis
Figure 8
Common evaluation of OSH level in shipyards

In figure 8, the statement Q1 (Question 1) was prepared to perceive a common
overview of the participants about the effectiveness of the OSH system they have. So,
45% and 5% of participants agree and strongly agree, respectively with the statement
while 43% of participants disagree and 3% of them strongly disagree and the other 4%
of persons remained neutral.
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Figure 9
Safety induction while hired

69% of respondents agreed with the statement of the Q2 (Fig.9) having a safety
induction while being hired, as well as 29% strongly agreed as well whilst nobody
strongly disagreed.

Figure 10
Providence of Personal Protective Equipment

The verbalization of Q3 (Fig.10) that all workers are properly equipped with PPE
was agreed by 55% of respondents and 7% strongly agreed, as well as respectively,
33% and 2% disagreed and strongly disagreed.
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Figure 11
Providence of appropriate working condition

According to the Q4 (Fig.11), a relatively immensely small number of
participants agreed and strongly agreed that their working conditions are appropriate,
respectively 46% and 7%, while having a dissent impression of 36% and 4% of them
disagreed and strongly disagreed.

Figure 12
Appropriate scaffold system

Among the participants who responded to Q5 (Fig. 12), only 41% agreed that
they have an appropriate scaffold system, 44% disagreed and 4% strongly disagreed.
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Figure 13
Confined space procedures

There was only at most a 50% agreement (Agree + strongly agree) with the
statement of Q6 (Fig.13) that confined space work procedures literally were provided
to workers while 43 per cent disagreed (Disagree + strongly disagreed) in a
considerable way.

Figure 14
Periodic checking of equipment

Interior of figure 14 demonstrates that 63% agree and 21% strongly agree and
only as opposing this idea 11% disagreed with the articulation of Q7 having periodical
checking of all equipment by maintenance service of the shipyard.
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Figure 15
Pre-work instructions by foremen

The Q8 (Fig.15) passes on that foremen or team leaders provide pre-work
instructions. As a positive consequence of Q8 larger part of respondents with rates of
separately 65% and 23% agreed and strongly agreed with the convey of Q8, and a
minor parcel of respondents 7% disagreed as opposed to this opinion.

Figure 16
Daily safety instructions by HSE engineers

On the beat of that, Q9 (Fig.16) expressed that day-to-day safety instructions are
provided by our safety engineers. As a significant pointer, 69% and 12% agreed and
strongly agreed whereas as it were only 14% oppose this statement they disagreed.
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Figure 17
Providence of OSH training

The company provides workers with proper occupational safety training on a
regular basis, as mentioned in Q10 (Fig.17). There was an add up to of only 42% of
positive comes about in which 38% of them agreed, 4% strongly agreed and on the
contrary, a huge majority of the respondents 44% disagree, 10% strongly disagree
moreover just 4% of participants remained neutral.

Figure 18
Annual OSH examination

In consonance with Q11, the company organizes an annual instructional-aimed
occupational safety examination for its workers. As a positive outcome of this
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articulation, 69% of participants agreed and 10% of them strongly agreed and the rest
of the little portion of the reactions fell into other categories as outlined in figure 18.

Figure 19
Frequency of safety-based accidents

It is expressed within the Q12 (Fig.19) that safety-based accidents are frequently
happening in our shipyard. Hence, participants little more than half respectively
disagreed and strongly disagreed with 51% and 8% whilst 34% and 3% separately
agreed and strongly agreed with the statement.

Figure 20
Most common safety-related accident (Fire)
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In Q13 (Fig.20), it is articulated that fire accidents are the most common accident
in the respondent's shipyard. Among those who responded to Q13, 68% agreed, 7%
strongly agreed and only 16% of respondents disagreed, 4% strongly disagreed, and
the rest were neutral.

Figure 21
Most common safety-related accidents (Slips and falls)

In Q14 (Fig.21), it is stated that slips and falls are the most common accident in
the respondent's shipyard. In addition, the number of those who disagreed with this
statement is the bigger portion indeed even though agreements are a little remarkable
as well. In this way, 62% and 7% appropriately disagreed and agreed, however, 17%
and 3% of respondents fell into agreeing and strongly agreeing and 11% persisted
neutral.
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Figure 22
Most common safety-related accidents (Equipment-based)

In Q15 (Fig.22), it is mentioned that equipment-based accidents are the most
common accident in the respondent's shipyard. Also, many respondents were opposed
to the statements and the rest were in other categories. Accurately, 71% and 11%
separately disagreed and strongly disagreed.

Figure 23
Most common safety-related accidents (Electrical)

In Q16 (Fig.23), it is stated that electrical accidents are the most common
accident in the respondent's shipyard. On the other hand, 60% and 9% voted to
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disagree and strongly disagree and simultaneously another portion of the participants
18% and 2% respectively agreed and strongly agreed with the statement.

Figure 24
Most common safety-related accidents (Lifting by crane)

In Q17 (Fig.24), it is also mentioned that lifting by crane is the most common
accident in the respondent's shipyard. So, most respondents disagreed with the
statement and the rest remained in other categories. Precisely, 62% and 15% disagreed
and strongly disagreed respectively.

Figure 25
HSE engineers' measures after the incident

57

In Q18 (Fig.25) it is mentioned that after any incident safety engineers take
measures to instruct workers, and concretely, there was a total of 83% agreement by
having 74% agreeing and 9% strongly agree responses.

Figure 26
The main challenge for the accidents (Training)

From 19 to 23 questions are grouped as regards the main reasons for occurring
safety-related accidents in the safety management system. Also, in Q19 (Fig.26) it is
said that deficiency in training is the main challenge for the accidents in your shipyard.
There was a large majority of participants who agreed with the statement of Q19 (70%
agreed and 14% strongly agreed), and only a small minority remained in other choices.
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Figure 27
The main challenge for the accidents (Workers' responsibility)

Also, in Q20 (Fig.27) it is articulated that deficiency in workers' responsibility
is the main challenge for the accidents in your shipyard. Moreover, answers are that
61% disagreed and 14% strongly disagreed with the idea of this statement.

Figure 28
The main challenge for the accidents (HSE engineers' adequacy)

Also, in Q21 (Fig.28) it is stated that deficiency in safety engineers' adequacy is
the main challenge for the accidents in your shipyard. While 64% disagreed and 15%
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strongly disagreed respectively, only 7% agreed and the rest minority settled on other
categories.

Figure 29
The main challenge for the accidents (OSH system effectiveness)

Also, in Q22 (Fig.29) it is emphasized that deficiency in the effectiveness of the
existing OSH system is the main challenge for the accidents in your shipyard. And,
61% of respondents agreed and 7% strongly agreed with the statement, only a small
portion 24% disagreed, and 8% fall into the remaining three categories.
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Figure 30
The main challenge for the accidents (Company safety policy)

Also, in Q23 (Fig.30) it is finally stated that deficiency in the safety policy of the
company is the main challenge for the accidents in your shipyard. A bit more than half
the number of respondents (48% and 11%, respectively) disagreed and strongly
disagreed, and almost about up to half 30% and 9% agreed and strongly agreed,
respectively with the assertion in Q23.
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CHAPTER 5: DISCUSSION AND LIMITATIONS
5.1. Discussion of qualitative findings
The results of the conducted two interviews by two various personnel of different
shipyards were mostly overlapping moreover the identified gaps were nearly in the
same direction. For the most part, the results of the interviews were palatable and many
of the responses were in a positive way. There are several influential determined gaps
though. The deficiencies detected thanks to the carried interviews results will be
discussed by comparing to ISO 45001 in this section.
Question 7 was identified as the first issue, pertaining to a periodic internal audit
being organized by the company to identify gaps and congruity levels with the
company's claim demands and international requirements. Hence, pursuant to the
result, it is proposed the conducted audits ought to be executed with the cooperation
of specialized exterior OSH consultants and more importantly rigorous actions must
be taken after the audit. Or it can be concluded that the conducted audits are not
competent to make sense in terms of determining the gaps and ameliorating the system.
Clause 9 of ISO 45001 (Performance evaluation) pertains to the audit matter, and, also
a transparent audit must reveal the real potential and possible gaps in the OSH system
in an objective and impartial manner (ISO, 2018). The audit is additionally accepted
as an independent body that carries out authentic evaluation and consultation with the
aim of improving the operations of the organization, and it aids the organization to
maintain, systematically assess and enhance its OSH system and attain its objectives
(Arifin et al., 2010). The stated articulation from another article also supports the
importance of the audit as regards the effectiveness of the OSH system. Accordingly,
clause 9 of ISO 45001 is not achieved enough properly, based on the results.
As another issue, training is a concern. According to the participants, workers
should receive more training since it was almost all theoretical, and the first participant
mentioned that they almost had no practical training. As stipulated in ISO clause 7
(Competence and resources for OSH), workers must be sufficiently trained to remove
themselves from circumstances with imminent peril (ISO, 2018). In other words,
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training encompasses the providence of acting as a team, perceiving the obligations of
each involved person, enhancing their situational awareness, and accustoming
behaviours in emergency situations (Wahidi et al., 2022). This means, considering the
sensitivity of the workplaces, in shipyards, it would not be attainable to ensure the
comprehension of the value of safety and its maintenance without training for the
workers of shipyards. Therefore, it is not smooth to be able to preserve secure
conditions in the workplace and effectively operate, especially in emergency cases by
having effective non-trained staff. It is also crucial that the workers have enough drills
for emergency cases such as firefighting, rescue from confined spaces and so on. It
gives ground to say that clause 7 as a sensitive matter is not fully fulfilled as well.
The next considerable matter is about corrective actions since the results
illustrated that recurrences are faced though corrective actions are taken. Moreover,
the reason for this issue was claimed to be workers' negligence, however, it can also
be the non-effective corrective actions by the responsible persons. The meaning of
corrective action is to prevent recurrence of happened events by abolishing the root
reasons of non-conformities and unpleasant circumstances. As stated in the Clause 10
(Improvement) of the ISO 45001, the company must set up, implement procedures by
making a report, exploring, and taking corrective actions for identifying and
controlling accidents also nonconformities (ISO, 2018). Encountering a recurrence
after corrective actions can also be associated with a dearth of enough training (Sarkar
& P. Patel, 2017). Simultaneously, the reason for recurrences in this study was also
mentioned as workers' negligence, therefore, workers without effective and regular
training may not perceive sufficiently their duties with respect to the workplace and
consequently, this carelessness might open a way for incidents. Hence, at this point,
the deficiency in corrective action is overlapping each other with not having enough
effective training. Finally, it can also be said that there is substantial room for
enhancement in terms of implementation of clause 10 of the ISO 45001.
At long last, for the second objective of the research, it can be concluded that the
existing OSH system in shipyards is not rather sufficient, furthermore, there's
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noteworthy room for advancement which is playing an impediment role in getting the
license from ISO for shipyards.

5.2. Discussion of quantitative findings
Some of the results of the survey analysis are also complementing each other
with the results of the analysis of the interviews. Commonly, the consequences of the
analysis of the survey questionnaire were heart-warmingly satisfactory although some
remarkable insufficiencies were pinpointed. Thenceforth, as quantitative analysis, the
shortcomings derived from the conducted survey questionnaire will be discussed in
this section.
The results indicate that a particularly appropriate scaffolding system and
confined space procedures have substantial gaps since almost half of the participants
were not agreed with the appropriate providence of these two matters. These are the
part of the providence of the operational supply by the organization that is also
accepted as one of the delicate duties. Precisely, in daily working times, shipbuilders
are activating in sensitive workplaces such as a board of the ship as work at height,
and in narrow ballast tanks and cargo spaces as confined space etc. It is essential to
properly supply working conditions for the workers to ensure the operation and reduce
risks, consequently avoiding injuries or any other mishaps, according to clause 8
(Operation) of the ISO 45001. Basically, there is a need to seriously improve working
conditions thus the stated clause of the standard is not properly complied.
Another noteworthy gap is once more training-related as numerous members
claimed not to have regular appropriate safety training that's too overlapping with the
training question of the interview results. Since it is the same and already talked about
within the above section it can briefly be concluded that training is another noticeable
room that must be taken into consideration.
The comes about of survey moreover show that within the shipbuilding and
repairing yards of Azerbaijan, the foremost commonly confronted safety-regarded
mishap is fire. Fire is additionally acknowledged as one of the foremost frequently
happening incidents in shipyards (Zaman et al., 2021). Firefighting equipment and
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some preliminary events towards avoiding fire are still common issues. The reason for
that can be negligence in behaviours in the workplace, or the labourer may not have
enough experience with his or her existing working environment sensitivity (Zaman
et al., 2021). For instance, fire issues are mostly encountered in confined spaces and
in engine room while reparation, thus the worker who is supposed to work in these
kinds of places must be chosen based on their experience, competence, and aptitude
otherwise, the high level of risk of happenings is inevitable. Moreover, training is
additionally associated with this issue. Since despite of the fact that appliances for
firefighting are arranged at certain points in shipyards nevertheless without having
enough training the worker may lose his situational awareness during the fire incident
and even may not be able to use fire extinguishers.
Finally, the substantial point according to the outcome of the correlation analysis
is that safety-regarded accidents depend on the deficiencies of the two factors
deficiency in operational supply and in the SMS system of the company. In the above
operational supply such as working conditions, scaffolding system and confined space
procedures were talked over since ascertained as a dearth based on the survey
consequences. Notwithstanding, there are a bit reasonable lacks pointed out in the
SMS system of the company and only a crucial default is the effectiveness of the
existing OSH system and the safety policy of the company was accepted as the main
root for the cause of the safety accidents pursuant to the participants' thoughts. In other
words, the available system may not be adequate to rationally maintain occupational
safety and health matters and handle any incidents that also depend on the intention or
precisely the safety policy of the company. Since there is not an effective policy in the
company so indirectly it might be resulted in having a non-effective OSH system as
well. The above-mentioned gaps in the discussion were also overlapping and are
confirmed by the thoughts of the participants that the existing system is not accepted
as enough functional.
At last, the first objective of the research was to determine the gaps within the
implementation of the existing OSH system. Impressive gaps from the survey
questionnaire with respect to the implementation were recognized in that the working
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conditions or more absolutely, pertinent adequate scaffolding system and suitable
confined space strategies looks are not given requisitely. Over and beyond, the
disclosed gaps need to be ameliorated to be in line with the stipulations of ISO 45001
and ensure the relevant implementation of the present system.

5.3. Limitations
The conception of limitations of any research is drawbacks or flaws that may
originate from the unattainability of proper resources. Thereby, there is no study which
is irreproachable or embraces entire possible features. So, as in any study, certainly, in
this research, there were some strengths and limitations.
The significant strength was the gathered data through survey questionnaires that
were accepted as reliable and had normal distribution according to the reliability and
normality tests of the SPSS statistical tool. This provided the accurate flow of the
research process and faithfulness of the outcomes which the study can be accepted as
applicable for future research.
Nonetheless, there were some limitations as well. First and foremost, the lack of
enough former research, particularly no OSH topic regarding Azerbaijan in this area
was the first limitation and thus, this topic became the first topic of research regarding
Azerbaijan that was conducted from the scratch. On top of that, it was also challenging
to find out some official and legislative documents regarding the matters of OSH in
the research country. Since the research was already conducted and became another
contribution to the OSH area of study thus, it can be the reference point for further
research with the hope of providing sufficient information for the researcher.
Over and above that, in respect of confidentiality, there were a few complications
in data gathering concerning occupational safety breaches. More precisely, it would
be way better in case that was conceivable to urge a few reports of the safety-based
mishaps in shipyards, in any case, due to ethical issues the shipyards were not insisted
on sharing those reports. The limitation was that the reports could ensure more
comprehensive and genuine happened more concrete insufficiencies to analyse it. On
that account, it is additionally recommended for further study, if possible, to append
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some recent years of safety accident reports for analysing and expanding the
investigating scope of the research and certainly by taking into consideration and
sticking to the ethical issues.
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CHAPTER 6: CONCLUSION
The study investigated the implementation of the OSH system in Azerbaijan
shipbuilding and repairing yards by comparing it to the standard of ISO 45001. In the
literature review, some mentioned fuzzy systems to OSH systems for the shipyards
talked over, and the point was that there was no any of applied those systems in
Azerbaijan shipyards. Besides, for those shipyards, the OSH system does not yet
possess an ISO 45001 license. Therefore, this deficiency encouraged to conduct of this
study and identify the effectiveness of the existing system and define the potential of
getting an international license. As analysis, by using the statistical software SPSS data
gathered through the survey questionnaire were analysed. Also, two interviews were
conducted and analysed. Hereinafter, the gaps identified were discussed in comparison
with the ISO 45001 through Chapter 5 (Discussion and Limitations). As the intention
of this final chapter, a brief summary of the study and some recommendations are
provided.
The international standard of ISO 45001 is regarded as ensuring the companies
with adequate settlements for overcoming occupational safety and health regarded
risks including maintaining expenditures down. The application of this standard gives
an opportunity to diminish safety risks in the shipyards that is favourable to keep the
company, general business, and all employees inasmuch as securely. To be more
precise, being certified by ISO 45001 can change the circumstance toward positive in
the workplace by also setting up a robust perception of safety among workers and
altering the attitudes toward OSH. Moreover, the certification can make it possible for
the company to enhance the glory of the business in a wide scope as well as provides
the persuasion for the customers that safety and health is the topmost point of the
company. Importantly, reduction of the risks of safety and health matters in the
workplace will inescapably diminish the mishaps, which sequentially lessen workers'
turnover, and rise their attendance. Consequently, since the gaps identified for
Azerbaijan shipbuilding and repair yards in the research, it gives ground to say how it
could be advantageous to attempt to get certified by the ISO 45001. Simultaneously,
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the above-mentioned preferences of the certification may also indirectly stimulate the
reputations of the shipyards of the country.
For a license to be granted, it appears that the gaps identified in the analysis
section must be resolved first. Once this is achieved, the emphasized clauses of the
ISO 45001 (Chapter 5) that consist of the discussed gaps can be attained to be properly
accomplished. As an option, this process can be fulfilled by the invitation of OSH
consultants with the aim of monitoring and assessing the existing system and aiding to
make it utterly in line with legal requirements in which to be able to certified by ISO.
Eventually, the mentioned lack of some new approaches to the OSH system in
Azerbaijan shipbuilding and repair yards in the literature review (Chapter 2) was
indeed justified for conducting this research since the study was attained at a certain
level revealing the challenges regarding the OSH system of these shipyards. What's
more, it was articulated in the literature review that these approaches have a reasonable
role to make it possible to have a more functional OSH system in shipyards. Hence, as
the final possibility, the most suitable of these Fuzzy approaches can also be integrated
into the OSH system of Azerbaijan shipyards including the web-based system to
manage all OSH-related matters adequately.
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Appendix B: Interview questions
Interview questions.
Name of the participant:
Company or organization:
Position:
Experience (by year):

1. The OSH policy of your company is enough to maintain safety and is suitable for
the legal requirements?
2. Does your company have OSH objectives in its OSH policy in order to maintain
and continually enhance the OSH system? If yes, please elaborate on these
objectives.
3. Has your company established the process for internal and external
communications compatible with the OSH system?
4. What are the boundaries and applicability of the OSH system in your
organization?
5. Do you have emergency preparedness and response in your shipyard? If yes, can
you elaborate on how it is effective during emergencies?
6. Does the company establish the process for evaluation of the general safety
performance of all workers? If yes, please elaborate on the outcome.
7. Is an internal audit periodically conducted by the company in order to determine
the conformity of the OSH system to its own requirements and other legal
requirements? If yes, please elaborate on the outcome.
8. In your opinion, is the OSH system that you have in your shipyard enough to get
a license from international OSH standards? And how do you evaluate its
sufficiency?
Strong ☐, Average ☐, Neutral ☐, Weak ☐, Others:
9. How effective do you think the training provided by the company is in addressing
the safety issues you face at the shipyard?
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10. Do you have corrective actions to eliminate causes of nonconformity or incidents
and prevent recurrence? Are these actions helpful solutions?
11. How do you conduct the updating process of the OSH system? Which factors
are taken into consideration in updates?
12. In your opinion, what could be the potential solutions to eliminate gaps and
upgrade the OSH system in your shipyard? Could you elaborate on your opinion,
please?
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Appendix C: Survey questionnaire
Survey questionnaire.
Occupation

Labourer ☐ Foreman ☐ Superintendent ☐

Engineer ☐ Others ☐

Age

Up to 25 ☐

☐

45 to 55 ☐ Over 55 ☐

Experience

25 to 35 ☐ 35 to 45

(by Up to 5 ☐ 5 to 15

☐ 15 to 25

☐

25 to 35 ☐ Over 35 ☐

Up to 5 ☐ 5 to 15

☐ 15 to 25

☐

25 to 35 ☐ Over 35 ☐

years)
Experience in this
company
Please read the statement below and Strongly

Agree:

Neutral: Disagree: Strongly

agree:

choose the letter of your answer.

disagree:

A

B

C

D

E

1. I evaluate the occupational safety level A

B

C

D

E

B

C

D

E

B

C

D

E

B

C

D

E

B

C

D

E

B

C

D

E

B

C

D

E

in my shipyard as strong.
2. While being hired, we are inducted A
with the occupational safety system and
safety conditions of the shipyard by the
safety engineers.
3. All workers are properly equipped A
with PPE.
4. I am provided with appropriate A
working conditions.
5. We have an appropriate scaffold A
system.
6. I am provided with procedures for A
confined space works.
7.

The

suitability

of

all A

equipment/machinery (including hand
tools) is periodically checked by the
maintenance service of my shipyard.
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8. Pre-work instructions are given by A

B

C

D

E

B

C

D

E

B

C

D

E

B

C

D

E

B

C

D

E

B

C

D

E

B

C

D

E

B

C

D

E

B

C

D

E

B

C

D

E

B

C

D

E

foremen or team leaders.
9. Daily safety instructions are provided A
by our safety engineers.
10. I am regularly provided with proper A
occupational safety training by the
company.
11.

A

yearly

inspection

and

an A

instructional-aimed occupational safety
examination are organized for workers
by the company.
12. Safety-based accidents are frequently A
happening in our shipyard.
13. Fire is the most common safety- A
related accident in our shipyard.
14. Slips and falls are the most common A
safety-related accident in our shipyard.
15. Equipment-based accidents are the A
most common safety-related accident in
our shipyard.
16. Eelectrical accidents are the most A
common safety-related accident in our
shipyard.
17. Lifting by crane accidents are the A
most common safety-related accident in
our shipyard.
18. After an incident has occurred, safety A
engineers take measures to instruct
workers.
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19. The deficiency in training is the main A

B

C

D

E

B

C

D

E

B

C

D

E

B

C

D

E

B

C

D

E

challenge for the accidents in our
shipyard.
20. The deficiency in the responsibility A
of workers is the main challenge for the
accidents in our shipyard.
21. The deficiency in

the safety A

engineers'

the

adequacy

is

main

challenge for the accidents in our
shipyard.
22. The deficiency in the effectiveness of A
the existing OSH system is the main
challenge for the accidents in our
shipyard.
23. The deficiency in the effectiveness of A
the safety policy of the company is the
main challenge for the accidents in our
shipyard.

81

Appendix D: Statistics of the median, std. deviation and variance
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